The Weyl semimetal (WSM) [1] is a novel gapless state with massless relativistic electrons and promises exotic transport properties and surface states [2][3] [4] realize the large magnetoresistance, the property of a material in which the electrical resistance changes by an external magnetic field. In this Letter, we choose NbP in magneto-transport experiments, because its band structure assembles the WSM [8, 9] and the normal semimetal together. Such a combination in NbP indeed leads to remarkable transport properties observed, an extremely large magnetoresistance of 850,000 % at 1.85 K (250 % at room temperature) in a magnetic field of 9 T without any signs of saturation and an ultrahigh carrier mobility of 5×10 6 cm 2 V −1 s −1 , accompanied by strong Shubnikov-de Hass (SdH) oscillations. NbP presents a fantastic example to design materials funcitonalities by combining the topological and traditional phases.
The Weyl semimetal (WSM) is a three-dimensional (3D) analogue of graphene, in which the conduction and valence bands cross near the Fermi energy. The band crossing point, called Weyl point, acts as a magnetic monopole (a singular point of Berry curvature) in the momentum space and always comes in pair. Unusual transport properties and surface states like Fermi arcs are predicted, stimulating strong interest to realize the WSM state in real materials[1, 10, 11] . Two copies of WSM may constitute a Dirac semimetal [12, 13] if time-reversal and inversion symmetries are respected. These topological semimetals usually exhibit very high mobilities observed in transport experiments such as Cd 2 As 2 [14] . General semimetals are new platforms to realize huge magnetoresistance (MR) effect [15, 16] in recent years. Large magnetoresistance (MR) has been pursued in emerging materials, because of its significance of application in state-of-the-art information technologies [17] ). A semimetal usually presents two types of carriers (electrons and holes) in electric transport, leading to large MR in the application of magnetic field with an electron-hole resonance [7, 18] . In a simple Hall effect setup for example, the transverse current carried by a particular type of carrier may be non-zero, although no net transverse current flows where currents carried by electrons and holes compensate each other. These non-zero transverse currents will experience a Lorentz force caused by the magnetic field in the inverse-longitudinal direction.
Such back flow of carriers eventually increases the apparent longitudinal resistance, resulting in dramatic MR that is much stronger than normal metals and semiconductors. Thus, it is crucial to obtain the high purity of samples to realize the balance between electrons and holes and high carrier mobility (µ) as well, both of which will enhance the MR effect.
Elemental Bi [19] and WTe 2 (Ref. [7] ) display large MR as typical examples of semimetals, in which electron and hole pockets co-exist in the Fermi surface (as illustrated in Fig. 1a ).
There is a special type of semimetal whose conduction band bottom and valence band top touch the Fermi surface at the same point of the momentum (k) space (Figs. 1b and 1c) .
Many of such semimetals exhibit high carrier mobility and relatively large MR linear to the magnetic field, such as zero-gap topological insulators silver chalcogenides [20, 21] and Heusler compounds [22] [23] [24] , the Dirac semimetal Cd 3 As 2 (µ = 9 × 10 6 cm 2 V −1 s −1 at 5 K, MR= 1500 % at 1.5 K and 14.5 T) [14, [25] [26] [27] , and the Weyl semimetal (WSM) TaAs (µ = 5 × 10 5 cm 2 V −1 s −1 at 2 K, MR= 5.4 × 10 5 % at 10 K and 9 T) [28] . High mobility may stem from the linear or nearly-linear energy dispersion. The unsaturated linear MR is interpreted by the strong inhomogeneity of the carrier density as a classical effect [29] or by the linear energy dispersion at the band touching point as a quantum effect [30] . Current semimetal NbP combines the main features of the WTe 2 -type and Cd 3 As 2 -type semimetals in band structure, exhibiting hole pockets from normal quadratic bands and electron pockets from linear Weyl bands. As we will see, it exhibits ultrahigh carrier mobility comparable to that of Cd 3 As 2 and extremely large MR surpassing that of WTe 2 .
Measurement of the temperature-dependence of resistivity, ρ xx (T ), is a simple way to identify the electronic states of a material. Based on our high quality single crystals of NbP grown via chemical vapor transport reactions, ρ xx (T ) are measured under various transverse magnetic fields ranging from 0 to 9 T are displayed in Fig. 2a . In the zero field, we observe a metallic behavior with ρ xx (300 K) = 0.63 µΩ cm and residual resistivity ρ xx (2 K) = 73 µΩ cm at 2 K. It results in the residual resistivity ratio [ρ xx (300 K)/ρ xx (2 K)] = 115, which directly relates to the metallicity and the quality of the crystal. Compared to other similar materials, at low temperature (2 K) NbP exhibits a resistivity approximately 30 times lower than that of WTe 2 (Ref. [7] ), but 30 times higher than that of Cd 3 As 2 (Ref. [14] ).
After applying magnetic fields, we find a remarkable change in the resistivity. behavior, while some small gap or gapless semimetals (e.g. elemental Bi and graphite [31] ) exhibit similar trend usually in very high fields at low temperature. Another important fact observed in the present sample is that ρ xx also increases dramatically due to the application of magnetic fields at room temperature (300 K).
We now focus on the MR measurement in NbP. MR is commonly estimated as the ratio of change in resistivity due to the applied magnetic field (H), [(ρ(H)−ρ(0))/ρ(0)]×100 %. The MR measured in transverse magnetic fields up to 9 T at different temperatures are depicted in Fig. 2b . At the low temperature of 1.85 K, we find that NbP exhibits an extremely large value of MR = 8.5 × 10 5 % in a field of 9 T. This MR value is five times larger than that measured in WTe 2 [7] , and nearly twice larger than that of TaAs [28] , another WSM 4 predicted in the same family as NbP [8, 9] , in the same field. When temperature increases, MR of NPb remains almost unchanged up to 10 K and then starts to decrease at even higher temperatures. We note that the MR is still as high as 250 % (inset of Fig. 2b ) at the room temperature. The angle dependence of magnetic field is also measured. Figure   2d shows the MR observed at different angles (θ) between the field and current directions.
The MR decreases slightly from 8. to estimate the mobility, where n e (n h ) and µ e (µ h ) are charge density and mobility of the electron (hole), respectively. The estimated values are plotted in Fig. 2c . The electron carrier concentration, n e , is found to be 1.5 × 10 18 cm −3 at 2 K and increases slowly with temperature showing semimetal like or very low gap like behavior. The mobility plays a major role for charge transport in a material, and consequently decides the efficiency of various devices. Here, NbP exhibits an ultrahigh mobility of 5 × 10 6 cm 2 V −1 s −1 at 2 K. It is close to that of Cd 3 As 2 [14] , which is reported to display high mobility of 9 × 10 6 cm 2 V −1 s −1 , one order higher than that of TaAs. It has been also shown that the mobility in Cd 3 As 2 scales with the residual resistivity. Hence, it can be proposed that the materials with low residual resistive can exhibit high mobility with present case being a good example.
The low field measurement gives a non saturating MR in the whole temperature range.
Therefore, we have performed MR measurements up to 30 T dc magnetic fields shown in NbP crystalizes in body-centered-tetragonal lattice with nonsymorphic space group I4 1 md, as shown in Fig. 4a . Inversion asymmetry of the lattice leads to the lift of spin degeneracy in the band structure (Fig. 4b) , which is obtained from our ab initio calculations. Near the Fermi energy, twelve pairs of Weyl points lie aside of the central planes in Blue surfaces stand for electron pockets and red surface for hole pockets.
the Brillouin zone (Fig. 4c) , consistent with recent calculations [8, 9] . In the band structure an important feature is that the Fermi energy crosses quadratic type valence bands and also linear Weyl type conduction bands, leading to hole and electron pockets on the Fermi surface( Fig. 4d) within the framework of density-functional theory(DFT) with the generalized gradient approximation [33] . We employed the Vienna ab initio simulation package with a plane wave basis [34] . The core electrons were represented by the projector-augmented-wave potential.
For the fermi surface calculatioin, we have used the Ab − initio tight binding method based one maximally localized Wannier functions (MLWFs) [35] . * yan@cpfs.mpg.de 
